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16 all whom it may concern:

Beitknown that I, BRADLEY ALLAN FISKE,
of the United States Navy, have invented a
new and useful Improvement in Apparatus
for Controlling Electric Motors, of which the
following is a specification.

The invention is an apparatus for control-
ling an electric mofor, so that said motor can
be caused to run in one direction or the other
at a desired speed or stopped instantly, and
wherein said control is effected by the move-
ment of a single hand-lever and without the
use of resistances interposed in the armature-
circuit of the generator which supplies the
motor. |

The accompanying drawing is an electrical
diagram.

A and B are the positive and negative con-
ductors communicating with any suitable
electrical generator. |

C is any motor, such as a steam-engine. D
is a dynamo actuated by said engine. -

K 1s the electric motor, the operation of
which is to be controlled by my apparatus.

1land 2, 3 and 4, 5 and 6, and 7 and 8 are
pairs of contact-plates. |

F is a switeh-lever having the parts H and
I of conducting material insulated from one
another, as shown, and suitably pivoted, so
as t0 make-contact with said plates, as here-
inafter desecribed. |

9, 10, 11, 12, 14, 15, and 16 are fixed con-
tact-plates disposed in the path of movement
of lever I'. Said lever when in central posi-
tlon makes contact with the plate 9. Between
the plates 9 10 11 12 are interposed resistances
1715 19. The pairs of plates 10 and 14, 11
and 15, and 12 and 16 are connected by wires
of low resistance, as shown.

The circuit connections in the apparatus
are as follows: One terminal of the field-coil
of dynamo D is connected by wire 20 to one
mailn conductor, as A. The other terminal is
connected by wire 22 to contact-plate 12. The
main conductor B is connected by wire 21 to

- the end G of the switch-lever If, the end be-

Y 50

ing insulated from the part I of said lever.
When the end G of lever F isin contact with
any plate, as 9 10 11 12 14 15 16, then circuit
i completed from the field-coil of dynamo D

through one or more or none of the resistances
In this way the said field-coil is at

17 18 19.

- ——

| all times energized from the main conductors

A B or line; but this is not essential, inas-
much as, if desired, said coil may be energized
from any other electrical source.

The brush-terminals 23 24 of dynamo D are
connected to contact-plates 4 and 7.

The terminals of the field-coil of the clec-
tric motor E are connected by wires 25 and
20 to the main conductors A B. The arma-
ture-terminals 27 and 28 of said motor are
connected to contact-plates 2 and 3. Con-
tact-plates 1 and 4 are connected together:
S0, also, are contact-plates 8 and 5, 6 and 7,
and 2 and 8. Contact-plate 3 is connected
also to a separate fixed contact-plate 29. The
contact-plate 2 is elongated, so that the part
I of lever I when said lever is in central po-
sition, as represented, malkes contact with it.
When the lever I'' is in the central position
shown, the motor is at rest, since circuit is
closed between the brushes 27 28 from plate
o to plate 29 through part I of lever I and
plate 2, and the circuit also between the
brushes of the dynamo is open.

Assume that it is desired tostart the motor
to rotate to the right. Lever F is moved to
the right, so as to bridge the contact-plates 1
and 2 by its arm I and 5 and 6 by its arm I.
Circult is then established as follows: from
brush 23 of dynamo D to plate 7, to plate G,
arm I on lever I, plate 5, plate 3, brush 28
of armature of motor E and through the ar-
mature-coil to the other brush 27, to plate 2,
arm Il on lever I¥, plate 1, plate 4, and so to
the other brush 24 of dynamo D. The field-
coil of the motor K being energized from the
main conductors A B orany othersource and
a current from brush 28 to brush 27 being es-

| tablished in the armature-coil, the armature

rotates, say, to the right.

- If it be desired to cause the motor to turn
to the left, the lever I ismoved to bridge the
contact-plates 7 and § by arm I and 3 and 4
by arm I. Circuit is then established as fol-
lows: from brush 23 of dynamo to plate 7,
arm I1 on lever If, plate 8§, plate 2, brush 27
of motor E, through the armature-coil to
brush 28, plate 3, arm I on lever I, plate 4,
and so to brush 24 of dvnamo. The current
1s then established in the armature-coil from
brush 27 to brush 28, and said armature then
rotates in the reverse direction.
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‘plates 9 and 13 are used.

i

The object of the contact-platesand resist-

ances 17 18 19, interposed in the field-circnit
of the dynamo D, is to graduate the speed of
rotation of the motor E. Thus assume that
the lever If, being moved to the right, still re-
mains on plate 9. Then circuit from the dy-
namo will continue to proceed through all of
the resistances 17 18 19 to said plate 9, to end
G, and so to conductor B. If the end G be
still farther moved to the right to make con-
tact with plate 14, then only resistances 17 18
will be in circuit, and when finally said end
makes contact with platé 16 none of the said
resistances will be in circuit. The same re-
sult happens when the lever is moved to the
left, all of the resistances being in circuib so
long as it is in eontact with plate 9 and none
when it is in contact with plate 12. Eence
the farther the switch-lever I is moved from
its central position in one direction or the
other the less is the resistance interposed in
the field-cirenit of the dynamo D, the greater
the strength of current energizing said coil,
and the greater the electromotive force of the
current generated by the dynamo and deliv-
ered to the motor K, and hence the greater
the speed of the motor. Therefore the move-
ment of the lever I in one direction or the
other determines the direction of rotation ot
the armature of the motor I, while the ex-
tent of movement of said lever at the same
time determines the speed of said rotation.
The final result is complete control of the
motorby means of the singlelever I'.  1f that
lever be moved to the right, the motor ro-
tates, say, to the right, and the farther the
lever is moved the faster the motor runs.
So, also, if the lever be moved to the lett;
and to stop the motor instantly the lever I
is shifted to its central position, as shown,
when armature-circuit of dynamo is broken
and the circuit between the motor-brushes 27
and 28 is closed.

In place of the arrangement of contact-
plates and resistances shown in IFig. 1 I may
use that shown in Fig. 2. Here, instead of a
single elongated contact-plate 9, two contact-
When the end &
of lever IF touches either of: these plates, all
of the resistances are in circuit, and when 1t
is in its central position, as shown, the {ield-
circuit in the dynamo is broken. '

It will be observed that Iuse no resistances
in the armature-circult of the dynamoor mo-
tor, and hence expend none of the energy ol
the current generated by the dynamo in over-
coming the heavyresistanceswhich ordinarily
would be required to reduce or vary the elec-
tromotive force applied at the brushes 27 and
28; nor do I require two independent de-
vices—one to vary the electromotive force of
the current and the other to reverse the cur-
rent in the motor—Dboth results being simul-

taneously accomplished by the simple move-

ment of the lever If. The contact-plates. 1 2

345678 are made long enough so that the
lever will touch them when placed on contact-
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plates 9 to 16, except when in its central po-
sition.

I findit advantageous insome cases to carry
the armature-circuit of dynamo D around the
ield, thus rendering the dynamo compound-
wound. Inthearrangement shown in If1g. 1
{he field of dynamo D is always in circuib
with the main conductors or other source of
electricity, so that said field is always in en-
ergized state. The advantage of this is that
the magnetic lag and impedance in the field-
coil, which occurs on the establishment of cir-
cuit therein, are lessened, and the dynamo 1s
ready at any instant to deliver an eifective
current. | +

It will Turther be observed that thereversa
of the current occurs when the resistances 17
18 19 are in circuit and always when the volt-
age is low, so thatthe danger of burning con-
tacts or other injury incident to the sudden
reversal of the high electromotive force 1s
oreatly diminished.

I claim—

1. The combination with an electric motor
of an eleetric generator, means for varying
the electromotive forece of said generator,
means for reversing the current between gen-
orator and motor, and mechanism whereby
said current-varying and eurrent-reversing
devices may be conjointly operated, substan-
tially as deseribed.

2. The combination with an electric motor
of a dynamo actuating the same, means for
arresting orchanging the direction of the cur-

rent in the armature-circuit of said motor,

and means for gradually increasing and di-
minishing the electromotive force of said dy-
namo, and mechanism whereby said current-
varying and current-reversing devices may be
conjointly operated, substantially as de-
seribed.

3. The combination with an electric motor
of a dynamo actuating the same, means for
arresting or changing the direction of the cur-
rent in the armature-circuit of said motor,
means for gradually inereasing and diminish-
ing the electromotive foree of said dynamo,
and a controlling device whereby said cur-
rent-varying and current-reversing devices
may be conjointly operated; whereby when
said controlling device is placed in one posi-
tion the motion of said armature is stopped,
and when moved in either direction on each

side of said position, said armatureis caused

to rotate in corresponding direction and with
a speed bearing a relation to the extent of
travel of said controlling device, substan-
tially as described.

4. The combination of an electric motor, a

dynamo actuating the same, a reversing-

switehin the armature-circuit of said dynamo,
and a rheostat in the field-circuit of said dy-
namo and controlled by said reversing-switch,

substantially as described.

5. The combination with an electric motor,

a dynamo actuating the same, and cireult
connections between the armature of said mos-
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tor and said dynamo substantially as set forth
of a pivoted switch-lever F, contact-plates 3,
4, 7, 3 in sald armature-circuit, means of en-
ergizing the field of said dynamo, resistances
as 17, 13, 19 and contact-plates as 10, 11, 12
and a movable contact-piece controlled by
sald lever K and interposed in the field-cir-
cult of said dynamo substantially as de-
sceribed.

6. The combination with an electric motor

a dynamo actuating the same and circuit con- |
nections substantially as set forth of a piv-

o

oted reversing switch-lever If, contact-plates
1, 2, 3, 4, and 5, 6, 7, 8, contact-plates as 9,
10, 11, 12 and 14, 15, 16 and resistances in-
terposed between said last-named contact-

plates; sald contact-plates 9to 16 and resist-

ances being interposed in the field-circuit of
smdldynamo, substantially as described.

BRADLEY ALLAN FISKE:
Witnesses:
H. R. MOLLER,
1. A. VAN WART.
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